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Amendments to the Claims 

This listing of claims will replace all prior versions, and listings, of claims in the 
application. 

Listing of Claims: 

1. (Original) A sensor, comprising: 

a first amplifier having a first input, a second input, and an output; 

a first resistor electrically connected in series with a first variable resistor between the 
output of the first amplifier and a reference terminal, the first resistor being electrically 
connected between the first input of the first amplifier and the output of the first amplifier, and 
the first variable resistor being electrically connected between the first resistor and the reference 
terminal; 

a second amplifier having a first input, a second input, and an output; 

a second resistor electrically connected in series with a second variable resistor between 
the output of the second amplifier and the reference terminal, the second resistor being 
electrically connected between the first input of the second amplifier and the output of the 
second amplifier, and the second variable resistor being electrically connected between the 
second resistor and the reference terminal; and 

a voltage divider having an input that is switchably connected to one of the output of the 
first amplifier and the output of the second amplifier, and an output that is switchably connected 
to one of the second input of the first amplifier and the second input of the second amplifier, the 
output of the voltage divider setting a resistance of the first variable resistor when the input of 
the voltage divider is connected to the output of the first amplifier and the output of the voltage 
divider is connected to the second input of the first amplifier, and setting a resistance of the 
second variable resistor when the input of the voltage divider is connected to the output of the 
second amplifier and the output of the voltage divider is connected to the second input of the 
second amplifier. 
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2. (Original) The sensor of claim 1, wherein the voltage divider includes a 
programmable voltage divider. 

3. (Original) The sensor of claim 2, wherein the programmable voltage divider includes 
a plurality of resistors connected between an output of the voltage divider and the reference 
terminal, and the output voltage of the voltage divider can be varied based upon which of the 
plurality of resistors are connected between the output of the voltage divider and the reference 
terminal. 

4. (Original) The sensor of claim 3, wherein the output voltage of the voltage divider 
can further be varied based upon an amount of time each of the plurality of resistors are 
connected between the output of the voltage divider and the reference terminal. 

5. (Original) The sensor of claim 2, wherein the programmable voltage divider includes 
a digital to analog converter circuit having an output that sets the output of the voltage divider. 

6. (Original) The sensor of claim 5, wherein the digital to analog converter circuit 
includes: 

a digital to analog converter having an output that provides a variable amount of current; 

and 

an amplifier circuit having an input electrically coupled to the output of the digital to 
analog converter, and an output that forms the output of the analog to digital converter circuit 
and provides a variable output voltage based upon the variable amount of current. 

7. (Original) The sensor of claim 1, further comprising a first capacitor electrically 
connected between the second input of the first amplifier and the reference terminal that 
maintains a voltage level at the second input of the first amplifier when the output of the voltage 
divider is connected to the second input of the second amplifier. 
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8. (Original) The sensor of claim 7, further comprising a second capacitor electrically 
connected between the second input of the second amplifier and the reference terminal that 
maintains a voltage level at the second input of the second amplifier when the output of the 
voltage divider is connected to the second input of the first amplifier. 

9. (Original) The sensor of claim 1, wherein the second input of the first and second 
amplifiers is respectively connected to a first switch and a second switch each having an open 
state and a closed state, wherein a voltage level at the second input of the first and second 
amplifiers is sampled when the first switch and the second switch are in the closed state. 

10. (Original) The sensor of claim 9, wherein the first switch receives a first switching 
signal that switches the first switch to the closed state after the input of the voltage divider is 
connected to the output of the first amplifier and the output of the voltage divider is connected to 
the second input of the first amplifier. 

1 1 . (Original) The sensor of claim 10, wherein the second switch receives a second 
switching signal that switches the second switch to the closed state after the input of the voltage 
divider is connected to the output of the second amplifier and the output of the voltage divider is 
connected to the second input of the second amplifier. 

12. (Original) The sensor of claim 1 , wherein the sensor is a mass flow sensor. 

13. (Original) The sensor of claim 12, wherein the mass flow sensor is included in a 
mass flow controller. 

14. (Original) The sensor of claim 1, wherein the voltage divider includes: 

a third resistor electrically connected between the input and the output of the voltage 
divider, the third resistor being switchably connected to one of the output of the first amplifier 
and the output of the second amplifier; 
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a fourth resistor electrically connected between the second input of the first amplifier and 
the reference terminal; and 

a fifth resistor electrically connected between the second input of the second amplifier 
and the reference terminal. 

15. (Original) The sensor of claim 14, further comprising a first capacitor electrically 
connected between the second input of the first amplifier and the reference terminal that 
maintains a voltage level at the second input of the first amplifier when the output of the voltage 
divider is connected to the second input of the second amplifier. 

16. (Original) The sensor of claim 15, further comprising a second capacitor electrically 
connected between the second input of the second amplifier and the reference terminal that 
maintains a voltage level at the second input of the second amplifier when the output of the 
voltage divider is connected to the second input of the first amplifier. 

17. (Original) A sensor comprising: 

a first circuit including a first resistor having a first resistance that varies in response to a 
change in a physical property; 

a second circuit including a second resistor having a second resistance that varies in 
response to the change in the physical property; 

a voltage divider; and 

at least one switch having a first state and a second state, the first state of the at least one 
switch electrically connecting the voltage divider to the first circuit to set the resistance of the 
first resistor, and the second state of the at least one switch electrically connecting the voltage 
divider to the second circuit to set the resistance of the second resistor. 

18. (Original) The sensor of claim 17, wherein the voltage divider has an input and an 
output, and wherein the at least one switch includes at least one first switch and at least one 
second switch each having the first state and the second state, the at least one first switch 
electrically connecting the input of the voltage divider to the first circuit when the at least one 
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first switch has the first state and electrically connecting the input of the voltage divider to the 
second circuit when the at least one first switch has the second state, and the at least one second 
switch electrically connecting the output of the voltage divider to the first circuit when the at 
least one second switch has the first state and electrically connecting the output of the voltage 
divider to the second circuit when the at least one second switch has the second state. 

19. (Original) The sensor of claim 18, wherein the voltage divider includes a 
programmable voltage divider. 

20. (Original) The sensor of claim 19, wherein the output of the programmable voltage 
divider can be adjusted to vary the resistance to which the first and second resistors are set. 

21 . (Original) The sensor of claim 19, wherein the programmable voltage divider 
includes a plurality of resistors connected between the output of the voltage divider and a 
reference terminal, and an output voltage of the voltage divider can be varied based upon which 
of the plurality of resistors are connected between the output of the voltage divider and the 
reference terminal. 

22. (Original) The sensor of claim 21, wherein the output voltage of the voltage divider 
can further be varied based upon an amount of time each of the plurality of resistors are 
connected between the output of the voltage divider and the reference terminal. 

23. (Original) The sensor of claim 19, wherein the programmable voltage divider 
includes a digital to analog converter circuit having an output that sets the output of the voltage 
divider. 

24. (Original) The sensor of claim 23, wherein the digital to analog converter circuit 
includes: 

a digital to analog converter having an output that provides a variable amount of current; 

and 



Serial No.: 10/622,004 -7- Art Unit: 2858 

an amplifier circuit having an input electrically coupled to the output of the digital to 
analog converter, and an output that forms the output of the analog to digital converter circuit 
and provides a variable output voltage based upon the variable amount of current. 

25. (Original) The sensor of claim 18, further comprising: 

a first hold capacitor, electrically connected to the first circuit, that maintains the 
resistance of the first resistor when the at least one first switch and the at least one second switch 
have the second state; and 

a second hold capacitor, electrically connected to the second circuit, that maintains the 
resistance of the second resistor when the at least one first switch and the at least one second 
switch have the first state. 

26. (Original) The sensor of claim 18, wherein the at least one second switch receives a 
switching signal that switches the at least one second switch to the first state after the at least one 
first switch has switched to the first state. 

27. (Original) The sensor of claim 26, wherein the switching signal switches the at least 
one second switch to the second state after the at least one first switch has switched to the second 
state. 

28. (Original) The sensor of claim 17, wherein the voltage divider is shared between the 
first and second circuits. 

29. (Original) The sensor of claim 17, wherein only a portion of the voltage divider is 
shared between the first and second circuits. 

30. (Original) A method for use with a pair of bridge circuits each having a sensor leg 
that includes a fixed resistor and a variable resistor and a reference leg that sets a resistance of 
the variable resistor, the method comprising an act of: 
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sharing at least a portion of the reference leg between the first and second circuits to 
match the resistance of the variable resistors. 

3 1 . (Original) The method of claim 30, wherein the act of sharing includes an act of: 
switchably connecting the shared portion of the reference leg to each of the pair of bridge 

circuits at different times. 

32. (Original) The method of claim 30, wherein the reference leg includes a fixed 
portion and a variable portion, and wherein the act of sharing includes an act of: 

sharing the variable portion of the reference leg between the first and second circuits to 
match the resistance of the variable resistors. 

33. (Original) The method of claim 30, wherein the reference leg includes a fixed 
portion and a variable portion, and wherein the act of sharing includes an act of: 

sharing both the variable portion of the reference leg and the fixed portion of the 
reference leg between the first and second circuits to match the resistance of the variable 
resistors. 

Claims 34-54 (Canceled) 

55. (Original) The sensor of claim 17, wherein the sensor is a flow sensor that senses a 
flow rate of a fluid flowing in a conduit, the sensor further comprising: 

a power supply circuit, electrically connected to at least one of the first and second 
circuits, to provide a variable amount of power to at least one of the first and second circuits 
dependent upon the flow rate of the fluid. 



